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(57) Abstract: To treat or prevent diseases and 
pathological conditions caused by the failure of 
an eNOS gene expression product to exert the 
function inherent to eNOS, it is intended to provide 
remedies of activating eNOS so as to its optimum 
function while having a high safety without any 
side effects. More specifically, drugs for treating 
or preventing diseases and pathological conditions 
caused by an increase in eNOS which comprise as 
the active ingredient the compounds represented by 
the following general formula or pharmaceutically 
acceptable salts thereof: (I) wherein R 1 and R 2 
represent each hydrogen, or R 1 and R 2 together form 
a single bond; R 3 represents -CH(OH)CH(OH)CH 3 , 
-CH(OCOCH 3 )CH(OCOCH 3 )CH 3 , -CH 3 , -CH 2 OH 
or phenyl provided that R 1 and R 2 each represents 
hydrogen, or R 3 represents -COCH(OH)CH 3 provided 
that R 1 and R 2 together form a single bond. 
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(i) 



A. . .LESION AREA 

B. ..MALE 

C. .FEMALE 
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(84) fl^H (£&): 3 — □ •J//*** If (AT, BE, BG, CH, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



(57) mUfl: 

eNOS &fc?<D&m.m®ltfs eNOS **OttllE**fe$^:^Jltfcie 
B*r*&JS • JEiB&tefc^fctt^Brrsfc&fc, eNOS **jgfc«l6$"&S«k5 

(I) : 




*s-&&^u r 1 *3J:^r 2 tf7kmm?&&?m&izfo. r 3 «-ch com 

CH (OH) CH 3 , -CH (OCOCH 3 ) CH (OCOCH 3 ) CH 3 , -C 
H 3 , -CH^HXt^i-M&Sl, R 1 &£Z$R 2 ifi—mzfcvT*m& 

%m-rm&\z\t, r 3 «-coch coh) ch 3 ts^ns^iis 

fc\tt<DM^m\zWt&tzn&&*G%b!$.tt£1rz>s eNOS ti^t-igBT £^Ji • 
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m m m 

e NO sm^HT5EI©fi&SfcfMi 

5 &mmf 

^mmte ^ (i) : 



10 




mzg?^istiz>M%^$i}j&fr£'t&> eNos MM&m^-r&mm ■ iittix, 
$>^v^« eNos gas, no m&fimm&rcu^fr^&zizhfrfriDZ^omM 

20 i&.«rt^«ifii« h-5?x^jfiife©^^fcms^^f'jsr^fe-r±^T$)^ n t\zm 

ZtLX^fctf, 19 8 0 ¥ ^^Tft&lS 5^11 0^ (endothel iura 
-derived relaxing factor:EDRF) (DWftfim^ 
^tlfec ^OWt, 1 9 8 7¥CEDRF0W- Wtit&m (NO) 
^UEBJ^nfeo NOH L-7K^>«$n, NG— k FD^yJl/ - L — 

(NO synthase :NOS) £l>5@Nlfc£oT«f £tl& 0 NO 
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no s C9^t^©ict^ n-^>^/$n, «t3t#*f^fT*?nfc. 

-?-<£>M3t:> NOSfcttifltlT, %)V : E$>zlV> (CaM) , ^^tf>> N 
ADPH©tt^aMfcfcfln*T, #»W©#$Ji)5#T2&S5S (I) ©fb'&'tofc'S'* 

5 (6R)-L-x'JXD-5, 6, 7, 8-rb5t HPtft^rU> 

(i^T, TBH4J ©Hf&aPttJW^Ef SJltJ^^bfco B 

H4«i:NOS0li«|}:14t §utfe^$tlt^§. NO 
SttBH4Wlf, 2i# (Coupling) <h&£ 21 t\Z «k D NOO^fe^RTffit 
^Seit^^nT^S (ifilW 2001: 24(2) 63-67) . ZlttS;*T?, 10- 

10 338637 tttNO S 0iMTtiSt§^§fc^t, #W¥ 11-246410 T«-T 
>XU>«tttt3^M#*rSjfiL^«lliS**# , 5^SK:^L, W099/43324 Tteil 

^mws^M ut, ^n-?nB h 4 o s <DmmmmT& ^iCctD-e©* 

mm, nmw&m<D&TfcE(D&m\zm^&z\hmMt>fr£-&*or£ 0 no 
\tt<D&m£W-m\z&x), sk^mmmm, zziztesk^v^vypiz^mK 

20 (eNOS) m^tKWC^VT, (ApoE-KO/eNOS-KO) Tte NO H^feS.b < 

3gfc-(S34l$tlSt©IR#*«*So (Kuhlencordt PJ .6 : Accelerated 
Atherosclerosis, Aortic Aneurysm Format ion, and Ischemic Heart Disease in 
Apolipoprotein E/Endothel ial Nitric Oxide Synthase Double-Knockout Mice. 
Circulation 2001;104:448-454) „ 

25 £2:5**, — -%\Z&^X, ApoE-KO/eNOS-Tg (eNOS iiSJ^JJV^X) TtelfrM 

BS^jsteiEJisnscifc^&^fc^ofc (*ffl'O«0S£&8 2001 ^ n ^ i6 

£Hl No. 1312, Overexpression of Endothelial Nitric Oxide Synthase 
Accelerates Atherosclerotic Lesion Development in ApoE-Def icient Mice) „ 
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£fc> mm*km%ik& mm) mnommmfcsh'&vftBmmcws mj&m no 
&j&mm ©mRNA ^^zsmBu^ommm&Tvx^^T, tsvzmmisx 

mtms fcoTttfe^ t fctit (no tii/Ms 36^ 

5 1995, jllHI) o »jM®{bJf[LWT«ft^fe^Jfll««lK)S^gT 

bTVi§feOCD, NO ©jg£tei|iinbT^£ .hOfg^fefeD (Harrison 6 : JCI 
86:2109-2116, 1990) , ems (DMMt M <DM&&&1$ eMS MtiQtffiML(DMffi 

^I^ik^m?^^^(7)X^5 1 >^m^l (Laufs U : Upregulation of 
10 endothelial nitric oxide synthase by HMG Co A reductase inhibitors. 
Circulation 1998 ; 97: 1129-1135) > iftjftiff, fo^£<Dfe&M<D ACE 
ATI !££rfJS (Onozato ML S : Oxidative stress and nitric oxide synthase in 
rat diabetic nephropathy: Effect of ACEI and ARB. Kidney Int. 2002; 
61:186-194) , C a^iKM (Ding Y : Nifedipine and diltiazem but not 
15 verapamil up-regulate endothelial nitric oxide synthase expression. J 
Pharmacol Exp Ther. 2000;292:606-609) eNOS jt^<3fgJji£rif in 

£i±£>£^te eNOS mRNA Z. £tzE\z£ D eNOS £J£fln <*1±5 £"8" 

^u;t-coA (Em-co^^Mmt^zt, ace mwm-v\tr>^T->^>^mm 
20 ^^ga#f^^^> ati ^mmnr>^^>zy>^mz^t^^t, c a ^ 

JnJgte Ca 5^ ¥ >^;VT© Ca ^t>0iKA^il!t5 £ <hT CftiS OE^S 
^tl^ncO^^^r^TfeCDT&D, eNOS jt{5^fgJji£)±gin& § l^te eNOS mRNA 
(D^mt\Z^^> eNOS ifJn^D, ©IS^CDjg^^^^^ll • mM\Zlfi 

25 3fi^eN0Sjt^^^#:|^fc¥AbjfiLWF'g© NO M!km%mm&Z> WtMtWZI* 
^•5 <hVi-5M^^d:$nTV^ 0 Channon Steele eNOS nNOS jl-fg-?^ 

Lfc (Channon et al. Circulation 98:1905-1911, 1998) „ %.tc Qian Stei^n 
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mMmMm?omn&&u&mmmmmfim&'t&ct*mL%i m^et ai. 

Circulation 99:2979-2982, 1999) „ t ^ b m 6 ^^ttlll? feMW 

5 mttetsnTw^toi&mh&Zo ems mfc?<Dmmmmz&vm)mmk* 

Mtemik^^&t^v Kawashima SCDftlJI, (^HM^ii 2001 ¥ 11 H 16 0, 
®>m No. 1312) \% eNOS m&^V&MftM&ZbmmffiMfcffi&mmfoJ:*) eNOS 

10 

^mvmmiz, ems m-m^ommmm^ ems ^©^ti^m^^^v^ 
^fc^Hf^^a • ^tj^^^fc«^i^-r§fcse)fc, tsjnbfe eNos omm* 

15 ^wos'joas®«> mm&<D&tt£r}$-rc}ztiLfc : ?m&\z£K>, ems m. 
fc^&mm2^&&wzmM%mi)n-g-&$>z>w± ems torna ^mt^^^>z.t. 
teziz^v eNos zMDn-z^xm* (Dmm%mm~? ^m\z^n^m^mtvx, 
$&mv&it\$m&wm±isft ems <Dmm*mmi\i-?z>, &wmm&<iz±u^ 

20 *&w<Dm<Dmmvz. ems mfc^%mMz&&z\£&&w$m : m&m])n£^ 
z> z, t \z j: vm* (Dmm&femt ttmz&^x, ^<D^Mh l < \%?mnmz 
^^mmm^Amm^^ux^rMwmmizm^f^(Dmj}mt lx, mmv 
7c eNos (Dmrntemmit-rz, mftm&te<££temmm%m&?z>z\tx&z>o 

eNos &&&<Dmm%^t£'Ztsi^z.£\zmm-?%mm • m 

25 Ifc^LT, eNOS If ag#i&S!lT&£*§'&t^ Sfe^©i5!lWT 

^§tfc^^&f\ ^©»ilt§eii};^bT, eNOS £*i£n 

£it<5 ££{£j:&$y§ • iiOMlCftT eNOS <Z> NO H**it^^^:^^ 

{%-Dz\t\z£v, mmz^m&rcmmT&ztiz^io, stoH^cDRs 
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Hilt eNOS h7>X^i->^ ApoE ^£|Vj7X (ApoE-KO/eNOS-Tg) \Z& 

5 #s eNos <Dmmmm%^-nf ? y^&z>o 

0 2(1 ApoE-KO/eNOS-Tg ^X fc&l>TMTO^W;bfc £ t&^Ttf? 

H3il BH4 ^#{C«fcD, ApoE-KO/eNOS-Tg x">X 0gB4K8Bffcd**B/.h bfe H h 

10 0 4H BH4^^fcJ:D, D— Jl/tTifft 7c ApoE-KO/eNOS-Tg *7 

^Xfc£>tt£ Plaque M:0X-/\°-^ H^^M^bfc £ t ^Tif^ 7 

BH4iS-^^J;0> ApoE-KO/eNOS-Tg T^XfC&^T NO jg£/WJc£il 

in bfc c £ ^ x-eafe § „ 

15 

SB 

eNOS teNO §^$i±§C^fcJ;D^#:i^(D#SPS^ff^XV^^ 
# 5 t3u eNOS ©fS5g« NO «S^i£'l4^llf £. o T fc#IB § 

if t§ J; 5 fcillt § d t !9 , &&fcVtWiii*lStmV1tm'S\% eNOS 

Ufe 0 O^tp, eNOS jtlS^ii, NO &£. £ fefcffl«I*fett+^M?**fc:*)J&^ 

25 Cl©«t5^a©t&*^«ktX/*fcW:^B&^g;i:bT, NOS « uncoupling (2 

coupling (2*#^) KJ&tC||#bTV>5&fcSi^@^£bT©BH4a*;i© 
tl^t§Uitt^^SiHT^^^i:0fili&fcTfc„ T^fc-fe eNOS 
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mfcTWMmmn&z w%mmn%>& eNos brna *^tft$ns zttzE 

\Z£V eNOS ^iiPbfe^HT«BH4 ©ftjfcjWHfc'&to&^Jtftll, BH4 © 

*#^MJ[*fBfcfc:£C:£teJ;tK NOS fct uncoupling t^!9^ttti^4^t 
WSt^&nSJl^e, BH4 eNOS ©M£jES^ 

WMm$ttto.1tm&, m<^z\t\z eNos ite?iMfl5lf£iBH 

^HOjiff 7^»!l$tl£ £ ££H&, BH4 ^iiJPt-fe eNOS ©ii^MffiftbT^ 
eNOS JiiPfc^Hf • *fS8fc^U, ^*3<fc^B&*rS^*Bmb, * 

10 ^ifclofc, 

fieoT*5SW«, 5£ (I) : 



ess*, r 1 &j;^r 2 ^n^nfcmm^&mTfr, s&ti-jit&oTf 

Jf^^U R 1 £>£OT 2 #**M ; ?*£*r»'&fc:«:. R 3 ti-CH (OH) 
CH (OH) CH 3 , -CH (OCOCH 3 ) CH (OCOCH 3 ) CH 3 , -C 
20 H 3 ^ -CH 2 OHXft7i^i^L, R 1 ^Sckt^R 2 ffi—~J$3\Zf£-oXW-%$1a 

&&*r rmj-coch (oh) ch 3 zmti x^n&itttm^. 
f£\%^<DM^mzffmzn&i&&^mfr£'tz>, eNos mtoizmmrzmm • 

$PfSi £ i& * * 7c \tt m T 3 fc & <D MM T & 5 o 

eNOS igintecfcD eNOS ^*Oig^$75:V^ttgHt§^i • ill; 
25 1) eN0SJte^f8S©S«fc«fct) eNOS #ifiS!l5g3iU ^CS^I^ffi, 

2) eNOS itte^&ftffcfr&SAbTflt^iNfcSfx <0H*fc£ >frJfiL^ 

©££^»JDR«fl50$i&S?) ^ eNOS 3^5i*!|^bfcO, SfcSbfc eNOS a***© 



15 
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#S893©liSI», BH4 ££©«£3& eNOS iiftnfCilD eNOS J&*;£*©flMB£38# 
5 LT^?3:Vvl£m3it£lZ, ems mfc^timmmmVfaWM, £&«*•©«}: 5 fctt 

eNos jfte^*xfc^ta:#r*^fe©^ft:^aewT?»s. m-fs^x 

10 ^Bgc7)li^Mtt§ eNOS itJPfcck V) eNOS *«*5fe0»||*5S#bTVi»: 

v^ftsfctt, eNos m^fimmmMLf^BM, wx.u, Mt^®^§, 

eNOS *«a*J»ig L/TVi5 £ <h & § ^ «jE#fc«IB UTVaj^Vi £ t ^#®f"T £ tC 
15 £. 

X^^>m^J, ACE Ra§m, ATI iffiM* Ca &jfiMfc£<D eNOS ©itiJEUW 

mz.if%m omn ^4ix% <fc < , s it i&^n s ©ii t ©-ergo £ ut^^bj 

20 y>/U^?X ^/U^^^, ACE UmMteT -f 5 

X7t^j;k ^j^h7°u;K ^^-yu;K h^>H^u;k <u> 

H^U;K ^^7°U;i/^ ATI ;J£^teUit;i^>^> Cafe^T«r.7x^tf 
25 TV*£>. 

jfe#fcISttTV>3. #|*_fcf, #WBS5 9 - 2 5 3 2 3#^s»> 1*159-7608 
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6 1^61-277618 1*163-267781 ^i^tio 

w*.fc& is®, v>Ms mm, ^mmot&m. w\ 

(6 R) -L-XUXD- 5 , 6, 7, 8-fh7kFD Wt'J> (BH 

4) 



(6R, S) - 5, 6, 7, 8 -<xh7fc HD tf^T^U > 
1 2' -^T-fe^;!/- 5, 6, 7, 8 -^h^b Kntf^^>U> 






6-^^-5, 6, 7, 8-fh7tH0^fU> 
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10 



6-7x^-5, 6, 7, 8-rh7tHD7*fU> 



15 




20 ^ (i) T?&ztizfc&fa&—i&<DmMWt\\zm^t>n2> 

s# fcjrr § »j mm \z-r%z.t\z&<o mm £ n & . 

25 ®^J©^W^!li:bT«^ Sit, ^F^m -?>-h-;K ir 
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misses Bft^±ffl*s©M8&^si^--fcjfi-&bTaa*fcu, ^&^£ji^t* 

im^^nu±(DmM^t^-\zu^L'rzm^rcum^m^^^± 
mm<DMfa&mmi<, mmtvxmfe^&o &&m& j *m$imt, mnmrnw* 

6 <D«j!Bi o«as fc* ^ t a, # sat £ mm omit m 

25 mfmu mmnu M^sinn-s nK±oiii^ 
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MM-te8L-¥*}$* 0. l~50mg/kg ({«) /H©IfflHfe(3> 
ft^Wfcff 0 . 5-1 Omg/k g (#fi) /0T*S. 

FjfMO^*«±fBO^fM^^ 1 S 1 ®g!#LTfecfcV^ 1 B^©}lij& 

T&^ 0 7s?^>%mM. ACE |fi§gjl> ATI t&tftM, Ca J£ifiSifc2eB eNOS (DM 

^feJ *&m<Dwmu, fM^^tTS (i) xmzn&fc&mtmz, n 

15 (mx.i£> fad, fmni) *3cfctK^;i/->^Acfc d &Mfcfn<g>4>& < 

^ (i) T^$n§^tj©m^^fc]t^T> -»flinfc^i!S3&*&s3# 

(i) -T?m^ti&ik&m<D i i:^ut, l-t;^->, ^^tf>^ 
20 e fc^;i^v«j7AcJ:D^:-s^&iii^n§#-^< n^o. i~i oomm. 
£?isb< «o. 5~2 ©^H«t-r§J:t^T#§o 

0. 1~5 Omg/k g /0(Z)^H(cafef3, $?^b<«0. 5~10m 

g/kg mm) /B-v&%o 
25 ^fc^^D, (i) T?&i*n&fc&®&&m^®j&fttvx&ts$m& 

*3»WK:ffiV5 5n*?gtt^tt, (6R) -L-J'JXD-5, 6, 7, 8- 

11 
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fh7bFnh'^f'J> (BH4) :fe«ktf S=LV>#, (6R, 
S) -5, 6, 7, 8-rh7kFDWf'JX 1 ' , 2 ' - ^Tiz^U- 5 , 

6, 7, 8-fb7tFnhWJX -fcfc!T7'xU>> 6-^7^-5, 6, 

7, 8-Th7tHn^T'JX 6-hHD^^-5, 6, 7, 

5 7bFn7"T'J>^di6-7i^-5, 6, 7, 8-fh7t FOT°f ) J> 

V>ffi£n&V> 0 (6R,S) - 5, 6, 7, 

10 kFDb*t^f , J> 1 fe, 9 -2 5 3 2 3^«fc^JtS/^— ^r>V>JS 

15 

^ 1 i 

20 JRiibfc^ BH4 • 2^^1 OfflSSiD*.^— ibfe. 

^-^fctttFa^i/ynkVl/tjl/D-X (LH-2 2) ] 1 5 S&fcJO;^ ft 

25 «M 1 ^ofcSttMO^-»||)!l:JL*5 8gR, f»^-fe;Wn-X 1 5 §15 

$St7f7U l«PSJPAS^bfr^b«:. 
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g|»!)4 (&Sfffl3i]) 

BH4 • 2Stt i.5g 

rxn;i/tf>m i.5g 

5 L-v'X^^> • 0. 5g 

;W 6.5g 



^M_5 (mm) 

10 BH4 • 2M1 2. 0 g&&tt*Ti*W»«#te»j&>U 1 00ml 
fi^fU §^M4£|i^C^Lfco 

BH4 • 2±»:!t 150 gB 

TX^;i/t:>® 150 ^15 

15 L-->Xer-f > • 50 gB 

BH4 • 2±M^ 5^B 

20 L-~>xer-f> • 2§B 

-^t>-1 — ;i/5 5gB, tfr.;i/tfnu H>i^B> h Hn^^7°Ph°;Hr 



25 mmm 8 iii 

bh4 • 2mm^ 5m 

L->'Xf'1 , >'itJ| 5gB 
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^Uh*n;VtfDU H> (nU F>3 0) lSB 

t HD^^D tfJktJl/P-X(LH-2 2) 

1 2g|5 

5 L-y;^n>^fc«*;v^^A i oik 

mnm 9 angiD 

BH4 • 2&&£[ 5 ^5 

TXn)V\Z>m 5 §15 

10 L-yXf^>'ttt 2g|5 

n;HfDUH> (aUH>3 0) l8&:fc«fctXfc: ^ n^->:/D b°;bfe;Vn-x (L 

H-22) 9^&^—\zm&vfc%(D\z±mmm&m&, mm, nmv?t&, m 

15 gijbfeo 

HffSffJ 1 0 eNOS fggj(£>%g% 

eNOS h7>X^i-7^V^t ApoE ^j*^* (ApoE-KO ^jg^f*) £ 
2S5IBU eNOS £MJfg5jaT£ eNOS h5>X>>:n-y# ApoE ^MV^X (ApoE- 
KO/eNOS-Tg) £ffM&Lfc <^H;b!M#!#Pi 2001 # 1 1 M 16 0, No. 1312) „ 

20 eNOS h^>X5?xr:y^ ApoE ^ca^^^ttflte^iBHftaEfe (PCR SO led; 0 
eNOS jae^&iifll&^^S&iftljrr tTSSiJT^^o 12 jlf^CD ApoE- 
KO/eNOS-Tg t) ^S«^fft fcH U ftiSt/ny H££ffl^T eNOS 

<D*%Mtk&7 s >>' *t*£ISI 1 fc^f. H 1 ^ Wb eNOS- 

Tg, ApoE-KO, & <fctf ApoE-KO/eNOS-Tg teu ^rfl^fl, BF£3L eNOS h^>X^ 

25 ApoE eNOS h7>X^i-^ ApoE &&^X&j§t* 

T^c ^97«6Il©aft3fcbfc^|ft©^ffi±«J(lfi||gS3K*r. SPP« WT \ZM 
bT p<0. Ob -HSMK"^* WT IZttLT p<0. 05, If (Dm+^mmt ApoE-KO fcotf b 
T p<0. 05 § £ £ $/Tto 
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ililO^LfcY^X (ApoE-KO/eNOS-Tg) 3 7 PE£ 4 SatfrTBHlU 
5 Sal-XfP-M (1.25X3VXfO-;K 7.5^37/^-, 7. 5%^7i£-T 
>, 0.5%3-Jl/fthU^A) T12WfbfCo 

16 W\*;i/tf^— MIL, ^:i6IRS lOU/ml (D'xAU >£ra" 

tr^a*4fcKT««EUfc. -tO^ttlRS&^^IBS^ SJK#*»M#t£§B#:£ 
TfGDfW&^O 0 ffiU 4% paraformaldehyde HfeS^bfco Excised aorta <£>B 

HrWfcWifcU ->Un>3— hbfc dish t@86, Sudan III «bfc. 
T-tO^ISiBlfc* NIH 1.61 Imaging Software £JBV>TIB&fl?#f «IM 
glM&te lesion area /total area of aorta titL 2 kn^To * ti 

ApoE-KO OiC^l/T p<0.000K -f-^fE^tte ApoE-KO ©JllffcMUT p<0.001 T?» 
15 SE£&>3**r. 

eNOS h5>75?x^»^ ApoE-KO V#*tefcV>Tffi««*fc#ifcfcU »UR« 
ft; /Wit SnSufc^WS^fcifeoft. 

Hl^lOT^U&^W (ApoE-KO/eNOS-Tg) 6 ~ 8 EEffl V>> BH4 

20 ^S#»fc»W3^X^n-JV* (§«#!I10#M) BH4 «:#**fctt]*3l<' 
XfP-MC 10mg/kg/day © BH4 £:»]U I&IJSM 1 1 £Hl^Ife : £frV^ ± 

wjm&w QmvmfcMtirte&vmfevfta m^ms iz^To * « bh4 

nTV^ViJt ApoE-K0/eN0S-Tg T^XCtlt p<0. 05, -h^fB-lfte BH4 
^tlTV^ViJi ApoE-KO/eNOS-Tg T^XlC^if IT P<0. 01 £<h£^i~o 
25 BH4 &#srm ApoE-KO/eNOS-Tg T^X^^^T^MgP'fi^/JNb, «J»m 

mnmi 2tmmz.vx, m^mmnmwMo^nvT.'ru-)^^ 8 jaw 
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twlWbfc, #i6~8 m<D 12 jt#CD^X (ApoE-KO/eNOS-Tg) ft S^cftJORSflX 
DfcfcSU JSia©»Hfc*#D|ifcV>fc&. pH7.4 CD PBS SifcbfcM©^'j3> 
dish ±fc mount bfco ^>^;VS^O^©^*jKttSfc»jli^bfc«©^ 
KB^fc^ SMJS^20Mm/L fcfcS,k3fcMCLA&^>/^-K:i8inL&. 

5 <£■ b T MCLA ( 2-methyl-6-(4-methoxyphenyl)-3,7-dihydroimidazol[l,2- 
a]pyrazin-3-one-hydrochloride) t^-/Vt^t^f F7-t>^S$t5^ 
Light emission & 5 £££ 3 ®£§DMbfco 

Light emission ttn > tf ol-^ U &P>Wt1¥*km<DifU—-7> 

£r*-;i/0Hlfc« pseudocolor l^lLfc. X-A°-:t3^+M 

10 (chemi luminescence) 5&fgte WinLigh32 y7b9x7Sffi^Ti#ft&. 3I3J31 
SMfcfcm Sudan III lfe<feT^£o fcg|5{4£^«bfc 0 ^tl^n© V7X#> S^JB 

ml M«©&v>ffi#*n-£n#9 io (0.0012-0. 002cm 2 ) 

£R b $!l 5£ b 7t 0 A y # if 7 y H 1/^;W3# Chemi luminescent signal 
intensity j&*&2£b§|V>fc. 0 4 fcif^M^^XOjBljtflt* 1.0 ^tttllfc 

BH4 §&#$nTV*ft:V> ApoE-KO/eNOS-Tg V^vUd^fbT p<0.01 T$.^^<h^r 

BH4 i£#irefc*> ift^ ;kftTMWb/c ApoE-KO/eNOS-Tg ^^7X^*5 

plaque ^t®7-/^t^t^ tti^L, BH4 fc££X-A° 

20 — ^^Hfflfflff*JB#^2n&. 
»M 1 4 NO jg£ 

8 jl^^Hl/X^D— MTifUfc 12 SSftpCD^X (ApoE-KO/eNOS-Tg) ^ 

izmm^ft^mn±mm / ^^^^mm^m^mvrc^'r<\z P H7.4 

CD PBS ffT^acDm^^D^fe. f»£ 1.5mmol/Li£fc#;i/^A£^tf U 
25 >SAy7 7" (PH7.4) bfcH&CD dish ^^CD^^jS^ 

^fc&^^bfcftCDit'fcB^fco Diaminof luorescein-2 diacetate (DAF-2 DA) 

&mmmm lo^moi/L t&ScfcSKissjqu ^^ttt 5 ^wifct, 

485nm CDW ^TJsfrigbfco DAF-2 DA £ NO ©RjiSfci Dltt3PF«fc OSSit-fetlfc^ 
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&s rpibifl 532nm <D%r&yjJV& — ^S^bfe lurainograph £ «k D SSfcJ £ i2\ * 
<D 515nm $tS©3i£JtT 1 50>M3Bl'^bfc. *Mft&^£>£> NO E£&3fc&£;fc8£> 
fc, Umol/L ©T-fe^;i/3 U 5 ^MfifltU &3OTfc&»!lJtL 

5 Sudan IIIT?5fc6U«*bfe. >¥x.-?\z.MQ&fr, MMSifo 

NightOWL-imaging system «k tJjUfc^tlfc WinLight32 V7b^x7-$ffl^, 

JdOSW-S^fSfefe, DAF S^©?l^e>A^^^^>^>F(D«iJS«^ 
gU3lV>fc, 4>&<£*> 10 mffiOd&mBft&'SIZte^lSMSL ( 0.0005- 
10 0.001cm 2 ) %7>&2±\zmnV, NO £SJfcL-T5£i± etlfc^SSBISbfeo NO 
picowatt/cm 2 -T^bTco l*3&J&>£>© NO ^JiT-fe^Va U 

Tc * & BH4 <&Jg#$tlTV^Vi ApoE-KO/eNOS-Tg ^XKl^fUT p<0. 01 
15 ^^<h^^To 

ApoE-KO/eNOS-Tg V^XKl&^T, #P#rg&# «BJK©fc:V>8B#) NO jg£ 

^IcfcMU BH4 N0jg^<EJi^^$nfe. 

20 ^fgBJ^JctUif eNOS £>«]fcJ; 0 eNOS #*&©«ffi&##LTV>fc^!ffttB£ 



WO 03/080063 

1. (I) : 




U R 1 33£<^R 2 *«7lc#JBf : J t ***r»'&fctt, R 3 (J-CH (OH) 
10 CH (OH) CH 3 , -CH (OCOCH 3 ) CH (OCOCH 3 ) CH 3 , - C 
H 3 , -CH 2 OHXa7i-JH^gb, R 1 &£Z$R 2 ifi— mzte^T^tig-S 
&mTm-£i\Z\%, R 3 tt-COCH (OH) CH 3 T^tl^^X 

ftftlNO^I* (eNOS) © 

15 2. eNOS MMzmmT&l&m • #tH#, Mf^©ilt'S§, ffif^lfc 

3. eNos JijpfcjgH-r &^j§ • mmw> mmmm&&> m&mnzmmo 

4. m^miizmmoih^mx^om^mizmm^n^m^m^t-r^, 
20 eNos ieiofcjaEgra^JS • mm<Dmk<D^ffi£fcummm<, 

5. eNOS iSMmtejBETSa&S ■ #t^<Z»fto^\ Mf^0^Il?S§, 

^4 \zmm<D^ffiWifc.fcmmMo 

6. eNos «wn^jeH*rs^ • mm<D^m^, mmmk-v&z, m&miiz 

25 7. w^i^sam^{b^x«^(D^^^fF^$n^ii:^w^^it-^, 
eNos iijp^j;§^B • ffi&nmmi&m&temfrzfe'mWo 
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9. ewsmmzmm^&mm • mm(Dwm$m&, »Mftfc»txT^§> 

1 0. R 3 R-I'JXD-CH (OH) CH (OH) CH 3 ftsRlg 

1 1 . eNOS itM* eNOS jte^SO^JlPK i§ fe^T^^it^ 1 6 1 0 

1 2 . eNOS mtiaifi eNOS jfr&f^Afclfl^ %>©T?*SBf^3g 1^6 1 1 CD^T 

1 3. eNOS iiJn^t eNOS J&in&iEf tS^Sia©ifi!#K:J;S'b©*T?*«ll!f*^ 1 

1 4. eNOS iHin&{|E*rB3iSiB#£ e> 1^3*1X1^5 it ^ 1 1 lOV* 
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